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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the liquid crystal display device which eliminates 
the need to form another structure as a spacer and has superior display performance by 
making the height of crossing lattices of a black structure forming a black matrix equal to 
the cell interval of liquid crystal in one direction and less in the other direction. 
SOLUTION: Two substrates 1 having an electrode 4 and an orientation film 5 formed are 



stuck together having a certain interval, and liquid crystal is injected into the part 
between them to form a liquid crystal layer 6. Here, the substrate 1 where the black 
matrix consisting of the black structure so that the height of the crossing lattices 7 and 8 
in one direction is equal to the liquid crystal cell interval and the height in the other 
direction is less than it is formed and the counter substrate are stuck together. Further, 
the height of the crossing lattices 7 and 8 in one direction is make >1 um less than the 
height in the other direction. The light shield property of the lattice type structure 
forming the black matrix is preferably larger than an OD value 2. 
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CLAIMS 



[Claim(s)] 



[Claim *1] In the liquid crystal display which pours in liquid crystal lamination and into it and becomes about two substrates in which an 
electrode and the orientation film were formed so that it may have fixed spacing The liquid crystal display characterized by the height of the 
-one direction of a grid where this liquid crystal display crosses having been equal to desired liquid crystal eel! spacing, having stuck the 
opposite substrate at the substrate with which the black matrix which consists of the black structure which the height of the other directions 
is lower than it, and it comes to carry out was formed, and this substrate, and forming. 

[Claim 2] The liquid crystal display characterized by the height of the one direction of a grid where a black matrix crosses making it lower 1 
micrometers or more than the height of the other directions in a liquid crystal display according to claim 1 . 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display widely used for a dimmer or a display. 
[0002] 

[Description of the Prior Art] Below, the flow of the production process of the thin film transistor mold liquid crystal display (TFT-LCD) which 
has taken the lead in a color liquid crystal display is explained briefly. 

[0003] First, the orientation film is formed in each of a TFT substrate and a color filter (CF). This orientation film ends formation by the so- 
called thing [ carrying out rubbing processing ] which usually produce poly membranes, such as polyimide, on a substrate according to a 
flexographic printing process and the hardening process following it, and grinds that film against cloth, such as rayon, in an one direction, after 
washing each substrate. 

[0004] And further, after washing each substrate, spacers, such as glass fiber equal to liquid crystal cell spacing of the request to one of 
substrates, are sprinkled, and what mixed spacers, such as glass fiber, also with the substrate of another side by the predetermined daily dose 
at homogeneity at the sealant is applied by the predetermined pattern. A sealant pattern is the rectangle in which the liquid crystal inlet was 
formed, and forms the same pattern frame of width of face with screen printing. 

[0005] And a TFT substrate and a color filter substrate are stuck. After a lamination process sticks a TFT substrate and a color filter 
substrate with a sufficient precision using an alignment mark, it is carrying out pressurization baking and is a process which stiffens a sealant 
where the gap between substrates is held. 

[0006] The liquid crystal impregnation process following it is a process which an inlet is obturated [ process ] with adhesives and completes a 
liquid crystal panel, after pouring liquid crystal into the done empty panel by the vacuum pouring-in method. After vacuum impregnation makes 
an impregnation tub first the vacua of 10~3Torr extent, it is the approach of making an empty panel immersed in the liquid crystal reservoir 
installed in the tub, making the inside of a tub leaking gradually, and pouring liquid crystal into an empty panel, and a principle is use of the 
capillarity by differential pressure. Moreover, obturation of an inlet applies ultraviolet-rays hardening resin to an inlet, and is performing the 
process which the part is irradiated [ process ] and makes it harden ultraviolet rays. 

[0007] The flow of the above process is the production process of TFT-LCD, and is the general manufacture approach of a color liquid crystal 
display. 

[0008] The optimum value according to anisotropy dettan of the refractive index of the liquid crystal to be used exists, and, in the case of the 
liquid crystal of TN mold used for the liquid crystal display of a TFT method, eel spacing of a liquid crystal display, i.e., spacing of two 
substrates, is set up by 4-6 micrometers. Although the substrate circumference is fixed by the sealing compound after sprinkling on a 
substrate the spacer which consists of a glass bead in order to maintain such eel spacing in the case of such a gestalt, two substrates are 
fixed in the surrounding seal section — **** — it not passing, but, since a eel gap is changed also to impression of a weak pressure which is 
pushed with a finger For the application of a gestalt which presses a substrate side like a touch panel, the touch panel substrate needed to be 
independently piled up on the liquid crystal display. 

[0009] Moreover, by the method which sprinkles the spacer of a glass bead, the spacer was sprinkled by the ununiformity, and since liquid 
crystal did not exist, light leaked, and the spacer part had also become the cause of a contrast fall. 

[0010] On the other hand, the method which produces to substrate of one of the two in the height of eel spacing of a request of the column- 
like structure, and sticks two substrates on it by making this into a spacer as a spacer is considered. By this method, in order not to reduce 
the numerical aperture of a display pixel, the column-like structure is installed so that it may lap with the location of the black matrix of a color 
filter. However, in having formed the pattern of the shape of completely same grid as a black matrix, since it will be divided by this columnar 
structure object, each pixel cannot pour in liquid crystal. 

[0011] Therefore, since the spacer of this method must be formed the shape of a stripe, and in the shape of a dot, a black matrix will be 

separately produced to a substrate and a process becomes complicated, there is nothing to utilization very much. 

[0012] 

[Problem(s) to be Solved by the Invention] Then, this invention was made in view of said technical problem, and the place made into the 
purpose is not using particle system spacers, such as expensive glass fiber, to offer the cheap and quality liquid crystal display which has 
thickness with a sufficient precision designed in the free range according to simplicity, and the property and the drive approach of liquid crystal 
to be used. 
[0013] 

[Means for Solving the Problem] In the liquid crystal display with which liquid crystal is poured in lamination and into it, and this invention 
becomes about two substrates in which an electrode and the orientation film were formed so that it may have fixed spacing The substrate with 
which the black matrix which this liquid crystal display becomes from the black structure with which the height of the one direction of the 
crossing grid is equal to desired liquid crystal cell spacing with the structure, and the height of the other directions is low from it was formed, It 
is the liquid crystal display characterized by having stuck the opposite substrate and forming it in this substrate. 

[0014] Furthermore, this invention is a liquid crystal display characterized by the height of the one direction of a grid where a black matrix 



crosses making it lower 1 micrometers or more than the height of the other directions in a liquid crystal display according to claim 1. 
[0015] 

[Embodiment of the Invention] The liquid crystal display of this invention mainly applies polymer orientation film, such as polyimide, to the 
substrate (in the case of thin film transistor mold liquid crystal display TFT-LCD top substrate : a color filter, a bottom substrate:TFT 
substrate) of each upper and lower sides like the Prior art mentioned above. It is produced by orientation down stream processing of carrying 
out rubbing processing which grinds it against an one direction with the cloth of fiber, such as rayon, the process which sticks a vertical 
substrate through the sealant which distributed the particle system spacer, and the process which pours liquid crystal into the made empty 
panel, and obturates. 

[0016] Since what pattern formation of the lattice object of resin was carried out [ what ], and stiffened it in said lamination process not using 
the particle system spacer was used in the case of this invention, it came to be able to perform control of the thickness of the panel restricted 
according to the class of the particle size simpler in a commercial particle system spacer. 

[0017] That is, a transparent electrode is formed first and it applies so that it may become the thickness of eel spacing of a request of a black 
photopolymer on the substrate which applied the orientation film, subsequently, a law — exposure and development are performed according 
to a method and the stripe pattern of only the one direction of the grid of a black matrix is formed. Next, a black photopolymer is applied again. 
1 micrometers or more of spreading thickness in this case are made thin to desired eel spacing. The minimum of thickness should just decide 
that two or more OD values are acquired according to the protection-fromHight nature of a black photopolymer that what is necessary is just 
the thickness from which OD value of required black is acquired. Exposure and development are again performed for this substrate, and the 
remaining patterns of a black matrix are formed. Furthermore, you perform rubbing processing to this substrate, and it is made to stick each 
other with the opposite substrate which applied the sealing compound on the outskirts, it calcinates, pressurizing, a sealing compound is 
hardened, an empty panel is formed, finally, liquid crystal is poured into an empty panel, an inlet is closed, and a liquid crystal display is 
completed. 

[0018] In addition, the black matrix used for the liquid crystal display of this invention can be manufactured by the following approaches 
besides the above-mentioned approach. A transparent electrode is formed first, and it applies to the substrate which applied the orientation 
film so that it may become the thickness of eel spacing of a request of the black photopolymer of a negative mold, subsequently, a law — only 
the one direction of the grid of a black matrix is exposed according to a method. Subsequently, light exposure is lessened and the remaining 
patterns of a black matrix are exposed so that the thickness after development may become thinner 1 micrometers or more than desired eel 
spacing. If negatives are developed after this, the black matrix of this invention can be formed in one spreading and development 
[0019] Moreover, after forming a black matrix by thickness first equal at eel spacing, it is also possible to etch only 1 micrometers or more only 
of one directions of the grid, and to complete a black matrix using approaches, such as etching. 

[0020] Since the black structure used as a black matrix contacts liquid crystal, it requires that elution, such as ionicity matter to liquid crystal, 
should not happen, but such a problem will not be produced if black sensitization resin which is usually used as an object for the black matrices 
of a color filter is used. 

[0021] In the liquid crystal display of this invention, the height of the one direction of a grid where the black structure which forms a black 
matrix crosses is equal to eel spacing of liquid crystal, and makes another side lower than it Therefore, when an empty panel is formed, in 
order to be able to let the opening of an opposite substrate and this black matrix pass, and to be able to pour in liquid crystal easily by vacuum 
impregnation like before and to make it fluctuation of ce! spacing not arise, it is necessary to make the height of the one direction of the 
crossing grid lower 1 micrometers or more than the height of the other directions. 

[0022] furthermore, the thing for which protection-fromHight nature is given to a lattice object again — the black matrix formation process on 
a color filter — omissible — in addition — and the lamination precision of a color filter substrate and a TFT substrate can be raised. In 
addition, the protection-fromHight nature of a lattice object has two or more desirable OD values. As mentioned above, according to this 
invention, it is cheap and the color liquid crystal display of high quality can be realized. 

[0023] Moreover, since the liquid crystal display of this invention is maintaining eel spacing with the columnar structure object of a black 

matrix, eel spacing is not changed even if it presses a panel. 

[0024] 

[Example] Below, the example of this invention is explained. First the TFT substrate and the color filter were prepared, and it cleaned 
uttrasonically, making them immersed for several minutes in order of an acetone, ethanol, and pure water, respectively. Next the polyimide film 
(LQ[ by Hitachi Chemical Co., Ltd. ]- T120) was formed by the thickness of 0.1 micrometers on those substrates. Then, rubbing was given in 
the predetermined direction of each substrate. 

[0025] Perform previous washing and same washing and a sealant (Mitsui Toatsu Chemicals SUTORAKUTO bond XN-21-S) on a TFT 
substrate with next the screen printing which uses a predetermined version pattern Spreading formation (width of face of 0.3mm) is carried 
out On the other hand on a color filter substrate, as a black photopolymer The ethylceilosolve 142 weight section, the binder resin (butyl 
methacrylate / methacrylic-acid / acrylic acid = 50:30:20 copolymers) 30 weight section, the black pigment (carbon black) 10 weight section 
and a monomer (the Toagosei make — ) The black photopolymer constituent by the ARONIKUSU M-310 15 weight section and the initiator 
(Ciba-Geigy make, IRGACURE 907) 3 weight section is applied so that it may become 4.5 micrometers of thickness with a spin coat method. 
Negatives were developed by having carried out double exposure using two kinds of predetermined masks, and the height of the one direction 
of the crossing grid formed the black matrix whose height of 4.5 micrometers and the other directions is 3.0 micrometers. 
[0026] And it calcinates at 170 degrees C for 1 hour, pressurizing a color filter substrate and a TFT substrate using lamination and a 
predetermined fixture. After taking out the empty panel completed after cooling slowly and carrying out vacuum impregnation of the liquid 
crystal (ZLI[ by Merck Co. ]- 4792), an inlet is obturated with encapsulant (DNM[ by the NIPPO Dinky Toys company ]- 2110), it is controlled 
by 4.5 micrometers in thickness by homogeneity, and the good color liquid crystal display without display nonuniformity was completed. Even if 
it pressed this equipment with the finger, generating of the display nonuniformity by fluctuation of eel spacing was not seen. 
[0027] 

[Effect of the Invention] As stated above, the liquid crystal display of this invention has realized the liquid crystal display which fluctuation of 
eel spacing does not produce to press like especially a touch panel by sticking the substrate which was made to form and harden the black 
matrix which consists of a lattice object of a predetermined pattern, and was used as the spacer, and the substrate of each other which 
carried out spreading formation of the sealant by the predetermined pattern, respectively. Moreover, since the liquid crystal display of this 
invention has spacer ability for a black matrix to maintain eel spacing, it does not need to form another structure as a spacer. Moreover, the 
liquid crystal display which light did not leak from a spacer part and was excellent in the display engine performance was realizable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the flat-surface explanatory view showing the surface structure in the liquid crystal display of this invention. 
[Drawing 2] the liquid crystal display of this invention — it is the approximate account Fig. showing the cross-section structure to kick. 
[Description of Notations] 

1 — Color filter substrate 

2 — Seal section 

3 — Liquid crystal inlet 

4 — Color filter substrate electrode 

5 — Orientation film 

6 — Liquid crystal layer 

7 — Lattice object of resin (black matrix spacer) 

8 — Lattice object of resin (black matrix) 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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